We report a catalog of 509 pairs identified among 10403 nearby galaxies with lineof-sight velocities V LG < 3500 km/s. We selected binary systems in accordance with two criteria ("bounding" and "temporal"), which require the physical pair of galaxies to have negative total energy and its components to be located inside the zerovelocity surface. We assume that individual galaxy masses are proportional to their
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I. INTRODUCTION
This is the first paper of a series devoted to the study of the visible and dark mat-ter within the nearby, but sufficiently representative volume of the Local Supercluster (LS) and its neighborhood, which is comparable to the size of a cosmological homogeneity cell. Over the past decade mass spectroscopic and photometric galaxy surveys-SloanDSS, 2MASS, 2dF, and 6dF-have been performed, which reshaped and refined our concepts about the large-scale structure of the Universe. However, the surveys performed within certain sky areas or in narrow strips out to redshifts z ≃ 0.1-1.0 proved to be insufficient to allow analyses of the structure and kinematics of small-scale features like the Local Group, since they did not include numerous dwarf galaxies because of their low luminosity. For example, in the Sloan Digital Sky Survey (SDSS) the mean distance between galaxies with measured line-of-sight velocities is equal to 9 Mpc, which exceeds the diameter of a typical cluster.
In recent years, considerable effort was focused on the study of the most nearby, socalled Local Volume (LV) of radius 10 Mpc, where more than 500 galaxies have been found. Most of these objects are dwarf systems with measured line-of-sight velocities, and about half of these galaxies already have individual distance estimates that are accurate to at least 10%, supported by observations made with the Hubble Space Telescope. The detailed 3D pattern of the distribution of galaxies in the LV, where the density of galaxies with measured velocities is two orders of magnitude higher than the corresponding density for the SDSS, 2dF, and 6dF surveys, allowed the structure and kinematics of groupings to be studied on scale lengths 0.1-1 Mpc [1] [2] [3] . The contribution of the virial masses of nearby groups proved to be three-to-four times less than the average cosmological density, Ω m = 0.27. This inconsistency between the local and global Ω m estimates can be due to poor statistics or to some specifics of our immediate neighborhood. An evident way for resolving this paradox consists in increasing the volume studied to make it include the entire Local supercluster and its immediate neighborhood. Tully [4, 5] was the first to successfully undertake such an analysis. He compiled a catalog and an atlas of nearby galaxies with line-of-sight velocities smaller than 3000 km/s. Tully's catalog contains a total of 2367 galaxies located inside the volume of diameter 82 Mpc, which is comparable to the volume of a cosmological homogeneity cell. Tully used the hierarchical dendrogram method to identify in this volume a total of 179 groups, which included 69% of all the galaxies considered. He then used the virial masses of these groups to infer a lower limit for the local mass density, Ω vir = 0.08, which proved to be three times smaller than the global value of Ω m = 0.27.
The amount of dark matter per unit luminosity of galaxies is known to increase from small groups to rich clusters. However, the virial regions of clusters contain only 5-10% of all galaxies, and about the same number of galaxies are associated with the unvirialized peripheral regions of these clusters. About half of all galaxies are members of groups like our Local Group, about one fourth of all galaxies reside in dispersed groups (clouds), and a total of 5-10% of all galaxies are located in the overall field. In such rather arbitrary and coarse partition groups of galaxies are the main contributors to the global mean mass density. However, the characteristic estimates of the masses of groups of galaxies differ by more than one order of magnitude.
This circumstance emphasizes the need for further refinement of virial masses of groups of galaxies, which is great importance for cosmology.
Below we consider galaxies with line-ofsight velocities with respect to the Local Group V LG < 3500 km/s. After excluding the region of strong absorption at Galactic latitudes | b |< 15
• we fixed a total of 10403 galaxies in this volume and applied to them the criterion of identifying multiple systems.
In this paper we consider only binary galaxies, because the corresponding sample illustrates most clearly the specific features of the criterion employed. In our next papers we plan to present the list of galaxy triplets and analyze the properties of groups with four to 400 members, describe our catalog of very isolated LSC galaxies, and specific features of the distribution of voids. Individual TallyFisher distances [6] are already available for about 1700 LSC galaxies [7] . We plan to use these data to analyze non-Hubble motions in the LSC in order to probe the distribution of dark matter on 3-10 Mpc scale lengths.
II. CRITERIA FOR SELECTING MULTIPLE SYSTEMS OF GALAXIES
Various algorithms have been suggested to identify groups of galaxies in a magnitudeor distance-limited sample. All these algorithms actually reduce to the following two main ones: percolation (the "friend of friend" method) and taxonometry (construction of a hierarchical tree).
Huchra and Geller [8] used the percolation method by joining galaxies into groups tions. In particular, we do not understand why Eridanus+Fornax I is the most massive cluster complex instead of Virgo, which we know as the center of the Local Supercluster.
Tully [4, 5] and Vennik [10] used another, 'taxonometric", method to group galaxies into pairs in accordance with the maximal ratio of luminosity to cubed mutual distance
The resulting pair was substituted by a "particle" with the luminosity equal to the total of the galaxies and the search for maximal (L ik /R 3 ik ) was repeated. The process ended by the construction of a single hierarchical "tree" with branches containing the entire galaxy sample considered.
Cutting the tree branches at a certain level of the contrast of volume density yielded a set of branches (groups) whose sizes and virial masses depended on the adopted density (luminosity) contrast. Tully [4] 
III. CLUSTERIZATION ALGORITHM
Galaxies can be grouped into small systems with their individual properties taken into account by viewing two arbitrary galaxies as a virtual bounded pair [11] . We proceed from this evident premise and require that the difference V ik of the space velocities of galaxies in physical pair and their mutual space distance R ik obey the condition of negative total energy
where M ik is the total mass of the pair and G is the gravitational constant. We correct the squared velocity difference of the pair V 2 ik for velocity measurement errors. However, observations give us only the line-of-sight projection of velocity V ik and the sky-plane projection of R ik . Therefore condition (1) must be supplemented by an additional constraint onto the maximum distance between the components for fixed mass M ik . The condition that the components of the pair are located inside the "zero-velocity" sphere [12] has the following form
where H is the Hubble constant. Note that both conditions (1) and (2) Our algorithm is actually a variant of the percolation method. We first identify all pairs satisfying conditions (1) and (2) and then group all pairs having a common component into a single entity. Finally, if we find a galaxy to be a satellite of several more massive galaxies, we link it to the most massive neighbor. In particular, a group may be a subgroup inside a more massive structure. In this sense, our algorithm combines the advantages of both the "friend of friend" method and hierarchical approach.
We determine the masses of galaxies from their -band IR luminosity assuming that all galaxies have the same "mass-luminosity" ratio:
where we set κ equal to 6. In our algorithm κ = 6 is actually the only more or less arbitrary quantity. We chose it based on the following assumptions. According to the data of Bell et al. [13] , the average cosmic mass-to-K-band-luminosity ratio is equal to 0.95 The most extended rotation curves inferred from the data of the 21-cm line emission reach out to R max = (3-6)R 25 [16] [17] [18] . These R max values correspond to the global ra-
Note that we "trained" clusterization algorithm (1-3) by applying it to the detailed 3D distribution of galaxies in the Lo- Note that due to the short exposures the 2MASS survey proved to be insensitive to low-surface brightness and blue galaxies. For about one thousand dwarf and spheroidal galaxies recently discovered by Karachentseva et al. [27, 28] in the volume of the Local Supercluster, only eye-estimated Bband magnitudes are available, which we converted into the K-band magnitudes using the method described above. Despite the lack of good photometry for these objects, gas-rich dIr galaxies have accurate 21-cm line radial velocities and they are important "test particles". Due to the low luminosities of dwarf galaxies, large errors of estimated magnitudes have virtually no effect on the results of clusterization performed using our algorithm.
We collected all the line-of-sight velocity measurements available in the HyperLEDA and NED databases for galaxies in the Local Supercluster and its neighborhood. We 
V. THE CATALOG OF 509 NEARBY GALAXY PAIRS
The Table contains Columns (4) and (5) give the line-of-sight velocity of the galaxy (in km/s) with respect to the centroid of the Local group and its standard error, respectively. Columns (6) and (7) give the coded morphological type and the apparent K-band magnitude corrected for Galactic extinction according to Schlegel et al. [29] , respectively. Column (8) gives the projected separation between the galaxies in kpc. Column (9) gives the logarithm of the total K-band luminosity of the pair. Columns (10) and (11) give the orbital mass-to-luminosity ratio with and without velocity measurement correction, respectively. We compute the mass by the following
using the component line-of-sight velocity difference and projected linear separation.
We compute the distance to the pair from the average line-of-sight velocity with respect to the centroiod of the Local group with the adopted Hubble-constant value of H = 73 km/s/Mpc. Column (12) gives the logarithm of the smallest of the values given by criteria (1) and (2) for the given pair with respect to the surrounding galaxies. The higher is this quantity, the greater is the degree of isolation of the considered pair. A close-to-zero value implies that the pair is at the threshold of the formation of a bigger structure ("capturing" of a new member or "joining" other groups). We compute the total luminosity of the pair assuming that the absolute magnitude of the Sun
. We omit the negative unbiased estimated of the orbital mass for the pairs with line-of-sight velocity differences smaller than the corresponding measurement errors.
VI. DISTRIBUTIONS OF THE PRINCIPAL PARAMETERS OF THE PAIRS
The fraction of galaxies that are members of binary systems in the Local Supercluster and its neighborhood is about 10%, which is somewhat lower than the corresponding values 12-17%, according to the data of Huchra and Geller [8] , Crook et al. [9] , Magtesyan [32] , and Gourgoulhon et al. [33] . The left-and right-hand panels in Figure 7 show the distributions of the visual (left) and absolute (right) K-band magnitudes of the bright (1) and faint (2) This fact is easy to explain by the well-known correlation between the luminosity and morphological type of galaxies. The lines of direct and reverse regression in Fig. 8 point out a weak correlation between the morphological types of the components, which also can be due to the luminosity effect. Figure 9 shows the distribution of estimated orbital masses and orbital mass-toluminosity ratios for galaxy pairs inferred in accordance with formula (4). The median mass of the pairs is 1.5 × 10 11 M ⊙ , and the median mass-to-luminosity ratio is 11.3M ⊙ /L ⊙ , which is almost twice the κ = 6
value that we adopt for individual galaxies.
However, these mass estimates are statistically biased. We already pointed out above that the line-of-sight velocity difference is smaller than its standard error for more than half of all pairs. To obtain an unbiased mass estimate, we must substitute (V 
VII. COMPARISON WITH OTHER SAMPLES OF GALAXY PAIRS
The most detailed study of binary galaxies was performed by Karachentsev [37] . He and NGC 672 + IC 1727. Although our criterion (1-3) clusterizes these galaxies, it nevertheless changes their status from pairs to groups, due to the presence of other dwarf companions. Note that the properties of multiple galaxies identified using a certain criterion in the Local Volume differ from the corresponding properties of multiple galaxies found in deep samples due to the decreasing detection rate of dwarf objects with distance.
That may be why the fraction of galaxies in binary systems, 12-17%, in about 100 Mpc deep samples is somewhat higher than in the Local Supercluster (10%) or Local Volume (7%).
VIII. CONCLUSIONS
We identified the galaxy pairs that we included in our catalog without using the condition of isolation. Therefore, as new dwarf galaxies are found in the volume of the Local Supercluster and new line-of-sight velocity measurements are made for galaxies located in the vicinity of the pars, the list of pairs will be updated by including new objects and some pairs will be promoted to a higher multiplicity category. However, our sample still gives a correct idea about the kinematics of the smallest, most simple systems within the 95-Mpc diameter volume. About 40% of the considered pairs have dimensionless parameters II > 5, which allow us to treat these objects as sufficiently isolated systems (Fig. 11) . With the median mass of the pair, According to the results of numerical simulations performed by Bekki [40] , the evolution of such dwarf systems with extended gaseous envelopes may be governed by their consequent mergers triggering the star-formation bursts. We consider mass 21-cm line observations of these objects on aperture synthesis radio telescopes with a resolution of about 1 km/s is very perspective. No. Name J2000.0 No. Name J2000.0 No. Name J2000.0 No. Name J2000.0 No. Name J2000.0 No. Name J2000.0 No. Name J2000.0 No. Name J2000.0 No. Name J2000.0 No. Name J2000.0 No. Name J2000.0 No. Name J2000.0 No. Name J2000.0 No. Name J2000.0 No. Name J2000.0
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